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(54) RESIST MATERIAL FOR PRINTED CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material for a printed circuit board having very higii 
resolution as well as sufficient toughness and adhesion to a conductor layer. 

SOLUTION: Polyether sulfone is added and dissolved by 1.5 g in 8.75 g N-methyl-2-pyrrolidone. 1.5 g 
diethylene glycol dimethyl ether is added and 3.75 g o-cresol novolaktype epoxy resin and 1.0 g bisphenol A 
type epoxy resin are further added. They are agitated until the resins are dissolved, 0.44 g sulfonium salt as 
a photo-acid generating agent is added to form an epoxy- PES composite body and 1 .26 g acrylic filler is 
added to the composite body and kneaded by means of three rolls to obtain the objective resist material, for 
a printed circuit board. When the top of a substrate is coated with the resist material by means of a spin 
coater and the resist material is dried, patternwise exposed by irradiation with UV through a prescribed 
mask and post-baked, a fine pattern is satisfactorily formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A resist material for printed wired boards characterized by comprising the following, 

(1) Thermosetting resin. 

(2) About a photo-oxide generating agent which emits a cationic initiator for making cationic polymerization 
of said thermosetting resin start by optical exposure, it is 1 to 10 % of the weight to said thermosetting resin. 

(3) About thermoplastics, it is 3 to 50 % of the weight to said thermosetting resin. 

(4) About an organic filler, it is 10 to 30 % of the weight to gross weight of said thermosetting resin, said 
photo-oxide generating agent, and said thermoplastics. 

[Claim 2]The resist material for printed wired boards according to claim 1 in which said thermosetting resin is 
an epoxy resin. 

[Claim 3]The resist material for printed wired boards according to claim 1 or 2 which is one sort as which 
said thermosetting resin was chosen from a group which consists of bisphenol type epoxy resin, novolak type 
epoxy resin, and cycloaliphatic epoxy resin, or two sorts or more. 

[Claim 4]The resist material for printed wired boards according to claim 1 or 2 in which said thermosetting 
resin is a mixture with either bisphenol type epoxy resin and novolak type epoxy resin and cycloaliphatic 

epoxy resin. 

[Claim 5]The resist material for printed wired boards according to any one of claims 1 to 4 in which said 
photo-oxide generating agent is sulfonium salt. 

[Claim 6]The resist material for printed wired boards according to any one of claims 1 to 5 which is one sort 
as which said thermoplastics was chosen from a group which consists of polyether sulphone, polybutadienes, 
and saturated polyester resin. 

[Claim 7]The resist material for printed wired boards according to any one of claims 1 to 6 which is one sort 
chosen from a group which said organic filler becomes from polyacrylic ester, polymethacrylic acid ester, 
polystyrene, and polyester terephthalate. 

[Claim 8]The resist material for printed wired boards according to any one of claims 1 to 7 whose particle 
diameter of said organic filler is 3-10 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the resist material for printed wired boards used suitably for 
layer insulation material, adhesives besides resist materials, such as a solder resist and a permanent resist, 
etc., for example. 
[0002] 

[Description of the Prior Art]In recent years, a miniaturization and improvement in the speed follow the 
patchboard which mounts a printed circuit board and LSI with progress of electronic industry, and the 
densification by a fine pattern and high-reliability-ization are called for corresponding to these. For this 
reason, development of a reliable resist material with high resolution has been a pressing need technical 
problem. 

[0003]As such a resist material, as indicated by JP,7-39569,B, for example, A bisphenol A type epoxy resin 
and synthetic rubbers, such as acrylonitrile-butadiene rubber, The ground adhesives for electroless 
deposition which resol type phenol resin, hexafluoro antimonic acid triphenylsulfonium (Ph3S"*"SbFg ~ ), and a 

hydroxyl group content inorganic bulking agent contained with specified proportion are known. 
[0004]After forming these adhesives by spreading etc. on the surface of an insulating substrate, by UV 
irradiation, they make the above-mentioned sulfonium salt disassemble, make the Lewis acid or Broensted 
acid which is a hardening kind of an epoxy resin emit, and are thoroughly stiffened by [ that ] carrying out 
afterbaking. As for cooking temperature, according to these adhesives, the effect of 135-150 ** of being able 
to carry out at low temperature comparatively, and change of the size at the time of hardening of adhesives 
being suppressed, and being hard to give curvature and torsion to an insulating substrate is acquired. 
[0005] 

[Problem(s) to be Solved by the Invention]However, the actual condition is that a miniaturization and 
improvement in the speed are following patchboards, such as a printed circuit board, further, and much more 
densification and high-reliability-ization are demanded, and also to realize high resolution was desired in 
recent years. While realizing high resolution, to have sufficient tough nature as performance of a resist 
material and to have sufficient adhesion with a conductor layer were also desired. 
[0006]This invention is made in view of an aforementioned problem, and is a thing. 

The purpose has a sex and adhesion with a conductor layer, and also it is providing the very high-resolution 
resist material for printed wired boards. 

[0007] 

[The means for solving a technical problem, an embodiment of the invention, and an effect of the invention] 
In order to solve an aforementioned problem, the resist material for printed wired boards of this invention, (1) 
thermosetting resin and (2) — the photo-oxide generating agent which emits the cationic initiator for making 
the cationic polymerization of said thermosetting resin start by optical exposure with 1 to 10 % of the weight 
to said thermosetting resin. (3) 10 to 30 % of the weight is included [ thermoplastics ] for 3 to 50 % of the 
weight, and (4) organicity filler to the gross weight of said thermosetting resin, said photo-oxide generating 
agent, and said thermoplastics to said thermosetting resin. 

[0008]As thermosetting resin used by this invention, an epoxy resin is preferred and especially aromatic 
epoxy resin and cycloaliphatic epoxy resin that are represented by bisphenol type epoxy resin and novolak 
type epoxy resin are preferred. As bisphenol type epoxy resin, a bisphenol A type epoxy resin, bisphenol F 
type epoxy resin, a bromination bisphenol A type epoxy resin, a bisphenol smooth S form epoxy resin, etc. are 
mentioned, for example. As novolak type epoxy resin, phenol novolak type epoxy resin, o-cresol novolak type 
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epoxy resin, DPP novolak type epoxy resin, etc. are mentioned, for example. In addition, as usable aromatic 
epoxy resin, a biphenyl type epoxy resin, a naphthalene type epoxy resin, a trishydroxy phenylmethane type 
epoxy resin, tetragiycidyl ether diamine diphenylmethane, crystalline epoxy resin, etc. are mentioned. Epoxy 
cyclohexane shown as ******** POKISHI resin, for example by following structural-formula [the-izing 1] - 
[theHzing 6], its derivative, etc. are mentioned. 
[0009] 
[Formula 1] 

O 



[0010] 
[Formula 2] 



[001 1] 

[Formula 3] 

HsC 




N — cHz 



H3C 



[001 2] 
[Formula 4] 



u — r— N U^-v / — ^— ^ 



[001 3] 

[Formula 5] 
0 



[0014] 

[Formula 6] 

0 

II H2 



[001 5]In this invention, when that it is one sort chosen from a group which consists of novolak type epoxy 
resin, bisphenol type epoxy resin, and cycloaliphatic epoxy resin as thermosetting resin, or two sorts or more 
obtain a resist material for printed wired boards of high resolution, it is desirable. It is desirable when it 
obtains higher resolution especially that it is a mixture with either novolak type epoxy resin and bisphenol 
type epoxy resin and cycloaliphatic epoxy resin (for example, the 3 and 4-epoxycyclohexylmethyl 3 and 4- 
epoxy cyclohexane carbo chelate). 

[001 6]It is preferred that it is onium salt which emits a cationic initiator (Lewis acid or Broensted acid) for 
oneself decomposing by optical exposure and making cationic polymerization of thermosetting resin start as a 
photo-oxide generating agent used by this invention, As such onium salt, p-chlorobenzenediazonium 
hexafluorophosphate, 2, 4-dichlorobenzene diazonium tetrafuluoroborate, p-methoxibenzenediazonium 
hexafluorophosphate, Diazonium salt, such as 4-chloro-2,5-dimethoxyben2ene diazonium 
hexafulorophosphate, Diphenyliodonium tetrafluoroborate, diphenyliodonium hexafluorophosphate, lodonium 
salt, such as diphenyliodonium hexafluoroarsenate and JI (2,4-dichlorophenyl) iodonium hexafluorophosphate, 
Triarylsulfonium hexafluorophosphate, triphenylsulfoniumhexafluorophosphate, dimethylphenyl sulfonium 
hexafluorophosphate, diphenylnaphthylsulfonium hexafluoroarsenate. 4,4'-screw [JI (beta-hydroxyethoxy) 
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phenylsulfonio] phenylsulfide bis-hexafluoroantimonate, Since sulfonium salt, such as 2-butyltetramethylene 
sulfonium hexafuloroantimonate, etc. are mentioned, among these hardenability is excellent in low toxicity 
compared with a salt of others [ sulfonium salt ] and a thick film can also be hardened, it is desirable. Even if 
there is no photosensitivity at less than 1 % of the weight to thermosetting resin as loadings of a photo-oxide 
generating agent and it adds exceeding 10 % of the weight, desirable loadings are 1 to 10 % of the weight from 
there being no influence in resolution to thermosetting resin. 

[0017]As thermoplastics used by this invention, polyether sulphone, polybutadienes, and saturated polyester 
resin are mentioned. As polybutadienes, although epoxidation, methacrylicHzing. mallein-izing, and phenol- 
ized polybutadiene are mentioned for an end, that to which epoxidation of the end was carried out in this is 
preferred. An end in polybutadiene by which epoxidation is not carried out. A primary chemical bond (covalent 
bond) of an epoxy resin and polybutadiene does not arise in the case of a hardening reaction of an epoxy 
resin which is thermosetting resin, Since only weak secondary chemical bonds (the Juan Dare WARUSU (van 
der Waals) power etc.) are produced, in reliability trials, such as a thermal shock cycle test, a crack goes into 
an interface of an epoxy resin and polybutadiene easily. On the other hand, with polybutadiene to which 
epoxidation of the end was carried out, in order that this epoxy resin and an epoxy group of polybutadiene 
may carry out a photopolymerization reaction in the case of a hardening reaction of an epoxy resin and 
polybutadiene and an epoxy resin may carry out a covalent bond, a crack in an interface becomes difFicult to 
enter. For this reason, polybutadiene in which epoxidation of the end was carried out is preferred. 
[0018]As loadings of these thermoplastics, flexibility which is the character of thermoplastics at less than 3 % 
of the weight does not appear to thermosetting resin. Since compatibility and adhesion with thermosetting 
resin will fall and resolution will also fall further on the other hand if 50 % of the weight is exceeded, as 
desirable loadings, it is 3 to 50 % of the weight to thermosetting resin. 

[0019]As an organic filler used by this invention, polyacrylic ester, such as polymethyl acrylate. It is preferred 
that it is one sort chosen from a group which consists of polyester terephthalate, such as polymethacrylic 
acid ester, such as polymethylmethacrylate, polystyrene, and polyethylene terephthalate. Among these, a 
spherical polymethyl meta-crate is preferred. Since a tendency for resolution to fall was seen when it is in a 
tendency for a filler to condense in less than 3 micrometers, and for dispersibility to worsen and 10 
micrometers was exceeded on the other hand, particle diameter is 3-10 micrometers preferably. Furthermore 
about loadings, to compound resin entire volume (= thermosetting resin, a photo-oxide generating agent, and 
gross weight of thermoplastics), in less than 10 % of the weight. When an effect (anchor effect) of roughening 
nature for raising adhesion with a conductor layer in a manufacturing process is not fully acquired and 30 % of 
the weight is exceeded, although obtained enough, since a tendency for resolution to fall remarkably was 
seen, roughening nature is 10 to 30 % of the weight to compound resin entire volume preferably. 
[0020]In order to form a predetermined pattern using a resist material for printed wired boards of this 
invention, after applying this resist material, an optical exposure (for example, UV irradiation) is carried out, 
and pattern exposure is performed, for example. A photo-oxide generating agent decomposes an exposed 
part, a cationic initiator (Lewis acid or Broensted acid) of thermosetting resin is emitted, on the other hand, a 
photo-oxide generating agent does not decompose a part for a non-exposed area, and a cationic initiator is 
not emitted. Subsequently, by carrying out postbake, thermosetting resin, a portion, i.e., an exposed part, to 
which a cationic initiator was emitted, carries out cationic polymerization with heat, and hardens. Then, 
negatives are developed with a suitable developing solution and thermosetting resin which is not hardened 
[ of a portion, a part for i.e., a non-exposed area, to which a cationic initiator was not emitted ] is washed 
out. What is necessary is for what is necessary to be Just to set up conditions of an optical exposure suitably 
according to a photo-oxide generating agent to be used, and just to set up conditions of postbake suitably 
according to thermosetting resin and a photo-oxide generating agent to be used. 

[0021] According to the resist material for printed wired boards of this invention, since thermosetting resin 
was made to contain thermoplastics, even if it is after hardening, it has sufficient tough nature, Since an 
organic filler is contained, adhesion with a conductor layer improves, a detailed pattern can be formed now 
compared with the further conventional resist material, and an effect that it is very high-resolution is 
acquired.For this reason, it is suitable for using it as adhesives, such as layer insulation material, such as 
resist materials, such as a solder resist and a permanent resist, and a multilayer printed wiring board, and 
ground adhesives for electroless deposition, 
[0022] 

[Example][Example 1] 1.5 g of polyether sulphone (PES) was added to 8.75 g of N-methyl-2-pyrrolidone 
(NMP), and it was made to dissolve in it. 1.5 g of diethylene glycol dimethyl ether (DMDG) was added after 
the dissolution. It stirred until it added the o-cresol novolak type epoxy resin 3.75g and the bisphenol A type 
epoxy resin 1 .Og to this and dissolved in it. 0.44 g was added for the 4.4-screw [JI (beta-hydroxyethoxy) 
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phenylsulfonio phenylsulfide bis-hexafluoroantimonate] as a photo-oxide generating agent of sulfonium salt 
after the dissolution, and the epoxy-PES complex was obtained. Furthermore, 1.26 g of spherical 
polymethylmethacrylate with a particle diameter of 3-10 micrometers was added to this complex as an 
acrylic filter it kneaded with 3 rolls, and this was made into the resist material for printed wired boards. 
[0023]This resist material was applied by the spin coater on the substrate, and was dried at 90 ** for 300 
minutes. After desiccation, a predetermined mask (with the pattern whose opening diameters are 100, 90, 80, 
70, 60, 50, 40, 30, and 20 or 10 micrometers.) The mask for forming the pattern whose pattern width (a 
linewidth/space width) is 50/50, 40/40, 30/30, 20/20, and 10/10 micrometer is used, The high-pressure 

mercury-vapor lamp performed pattern exposure under UV irradiation (3000 mJ/cm^), and the portion which 
carried out postbake for 30 minutes and carried out the optical exposure at 120 ** was stiffened. Negatives 
are developed by DMDG after hardening, and after volatile high isopropyl alcohol (IP A) washed that it is easy 
to dissolve this DMDG, 90 ** of IPA was evaporated by making it dry for 30 minutes, since [ and ] the 
unreacted photo-oxide generating agent remains also in the portion which carried out the optical exposure on 
the occasion of pattern exposure, or the cationic initiator (Broensted acid) generated by optical exposure still 
remains in resin and the photo-curing reaction may be insufficient — further — post UV — it was made to 
heat-harden Thus, as a result of observing the formed pattern with a metallurgical microscope, the detailed 
pattern the opening diameter of 100-50 micrometers and whose pattern width are 50-20 micrometers was 
formed good. 

[0024]Pattern width says what formed two or more lines with a linewidth of 50 micrometers so that the 
interval of next doors might serve as space width of 50 micrometers in 50/50 micrometer. Here, it is a 
portion (Cu wiring portion) which a linewidth does not heat-harden but is flushed, and a portion (insulating- 
layer portion) into which space width heat-hardens, and what has a smooth outline of the formed line was 
judged to be good. 

[0025]By a spin coater, apply the above-mentioned resist material on a substrate, and 90 **, When full 
exposure was performed after desiccation for 300 minutes, no electrolyzing Cu and electrolysis Cu plating 
were performed after chromate treatment and peel strength was measured after that, it is 0.8 kg/cm and it 
was judged that the adhesion with Cu which is a conductor layer was good. If peel strength is 0.8 or more 
kg/cm, faults, such as delamination and discoloration, will not be produced in a reliability trial (visual 
examination examination when PCT:Pressure Cooker Test and a sample are neglected under heat and high 
humidity and application of pressure). 

[0026] [Example 2] Except having used the o-cresol novolak type epoxy resin 3.75g and the bisphenol F type 
epoxy resin I.Og as thermoset epoxy resin in Example 1, the resist material was prepared like Example 1 and 
pattern formation was performed. Thus, as a result of observing the formed pattern with a metallurgical 
microscope, the detailed pattern with a pattern width of 50-20 micrometers was formed good to the opening 
diameter of 100-50 micrometers. When peel strength was measured like Example 1, the result of the 
abbreviated EQC was obtained. 

[0027][Example 3] Pattern formation was performed like Example 1 except having used the phenol novolak 
type epoxy resin 3.75g and the low-salt matter type bisphenol A type epoxy resin I.Og as thermoset epoxy 
resin in Example 1 . Thus, as a result of observing the formed pattern with a metallurgical microscope, the 
with the opening diameter of 100-50 micrometers and a pattern width of 50-20 micrometers detailed pattern 
was formed good. When peel strength was measured like Example 1. the result of the abbreviated EQC was 
obtained. 

[0028][Example 4] except having used 1.0 g of 3,4-epoxycyclohexylmethyl 3,4-epoxy cyclohexane 
carboxylate which is the bisphenol F type epoxy resin 3.75g and cycloaliphatic epoxy resin as thermoset 
epoxy resin in Example 1, The resist material was prepared like Example 1 and pattern formation was 
performed. Thus, as a result of observing the formed pattern with a metallurgical microscope, the with the 
opening diameter of 100-40 micrometers and a pattern width of 50-20 micrometers detailed pattern was 
formed good. When peel strength was measured like Example 1. the result of the abbreviated EQC was 
obtained, 

[0029][Example 5] 3.0 g was dissolved for the polybutadiene which epoxidated the end to DMDG5.0g. After 
adding 10.0 g of diethylene glycol monoethyl ether acetate to the next, The o-cresol novolak type epoxy 
resin 5.5g was dissolved, the bisphenol A type epoxy resin 5.0g, 0.5 g of photo-oxide generating agents (the 
same thing as Example 1) of sulfonium salt, and 2.125 g of acrylic fillers (the same thing as Example 1) were 
added, and it kneaded with 3 rolls. This was applied by the spin coater on the substrate, and pattern 
formation was performed on Example 1 and the conditions. Thus, as a result of observing the formed pattern 
with a metallurgical microscope, the with . opening diameter of 100-50 micrometers and a pattern width of 
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50-30 micrometers detailed pattern was formed good. When peel strength was measured like Example 1, the 
result of the abbreviated EQC was obtained. 

[0030][Example 6] In Example 5, except having used as thermoplastics the polybutadiene S.Og which made 
the end methacrylic, the resist material was prepared like Example 5 and pattern formation was performed. 
Thus, as a result of observing the formed pattern with a metallurgical microscope, the with the opening 
diameter of 100-50 micrometers and a pattern width of 50-30 micrometers detailed pattern was formed good. 
When peel strength was measured like Example 1 , the result of the abbreviated EQC was obtained. 
[0031] [Example 7] In Example 5, except having used as thermoplastics the polybutadiene 3.0g which mallein- 
ized the end, the resist material was prepared like Example 5 and pattern formation was performed. Thus, as 
a result of observing the formed pattern with a metallurgical microscope, the with the opening diameter of 
100-50 micrometers and a pattern width of 50-30 micrometers detailed pattern was formed good. When peel 
strength was measured like Example 1, the result of the abbreviated EQC was obtained. 
[0032][Example 8] The thermoplastic saturated polyester resin 1 .5g, the o-cresol novolak type epoxy resin 
3.75g, and the bisphenol A type epoxy resin I.Og were dissolved in the ethyl acetate lOg and DMDG1.5g. 
After the dissolution. 0.44 g of photo-oxide generating agents (the same thing as Example 1) of sulfonium salt 
were added, and the epoxy-PES complex was obtained . which furthermore added 1.26 g of acrylic fillers (the 
same thing as Example 1) to this resin complex, and was kneaded with 3 rolls — this was applied by the spin 
coater on the substrate, and pattern formation was performed on Example 1 and the conditions. Thus, as a 
result of observing the formed pattern with a metallurgical microscope, the with the opening diameter of 100- 
50 micrometers and a pattern width of 50-30 micrometers detailed pattern was formed good. When peel 
strength was measured like Example 1, the result of the abbreviated EQC was obtained. 
[0033] [Comparative example 1] In Example 1, although the resist material was prepared like Example 1 
except the amount of the photo-oxide generating agent used of sulfonium salt having been 0.04 g and pattern 
formation was performed, it did not harden, also after carrying out BOSUTO bake, pattern exposure and. 
[0034] [Comparative example 2] In Example 1, except the amount of 2.0 g and PES used having been the 
amount of NMP used 0.05 g, the resist material was prepared like Example 1 and pattern formation was 
performed. Thus, as a result of observing the formed pattern with a metallurgical microscope, the with the 
opening diameter of 100-50 micrometers and a pattern width of 50-20 micrometers detailed pattern was 
formed good. 

[0035] However, when the epoxy PES complex which extracted the acrylic filler was produced to the sheet 
shaped under the above-mentioned conditions (this is called the comparative example S2) and dynamic 
viscoelasticity measurement (DMA) was performed, Young's modulus was almost the same as Example 1 , but. 
As a result of doing a tensile strength examination, only about 1/2 intensity was obtained as compared with 
Example 1. That is, sufficient tough nature was not obtained. 

[0036] [Comparative example 3] In Example 1, except the amount of 18.0 g and PES used having been the 
amount of NMP used 2.85 g, the resist material was prepared like Example 1 and pattern formation was 
performed. Thus, as a result of observing the formed pattern with a metallurgical microscope, the with the 
opening diameter of 100 micrometers and a pattern width of 50 micrometers pattern was only formed good. 
That is, compared with Examples 1-8, resolution was low. 

[0037] [Comparative example 4] In Example 1, except the amount of the acrylic filler used having been 0.31 g, 
the resist material was prepared like Example 1 and pattern formation was performed. Thus, as a result of 
observing the formed pattern with a metallurgical microscope, the with the opening diameter of 50 
micrometers and a pattern width of 20 micrometers detailed pattern was formed good. On the other hand, 
when peel strength was measured like Example 1, it was 0.5 or less kg/cm and adhesion with Cu which is a 
conductor layer was bad compared with Example 1. 

[0038] [Comparative example 5] In Example 1, except the amount of the acrylic filler used having been 2.5 g, 
the resist material was prepared like Example 1 and pattern formation was performed. Thus, as a result of 
observing the formed pattern with a metallurgical microscope, the with the opening diameter of 100 
micrometers and a pattern width of 50 micrometers pattern was only formed good. That is, compared with 
Examples 1-8, resolution was low. 

[0039] [Comparative example 6] After dissolving PES1.5g in NMP8.75g and carrying out DMDG1.5g addition, 
o-cresolnovolak type epoxyacrylate resin 3.75g and 3.0 g of tris (acryloxyethyl) isocyanurate were dissolved, 
and the acrylic PES complex was obtained. 0.5 g of benzophenone, 0.05 g of 2,4-diethylthio xanthone, and 
1.26 g of acrylic fillers (the same thing as Example 1) were added to this resin complex, it kneaded with 3 
rolls, and the resist material was obtained. This resist material was applied by the spin coater on the 
substrate, and pattern formation was performed like Example 1. Thus, as a result of observing the formed 
pattern with a metallurgical microscope, with the opening diameter of 100 micrometers and a pattern width of 
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50 micrometers pattern formation was only formed good. That is, compared with Examples 1-8, resolution 
was low. 

[0040]The result of the above above-mentioned example and the comparative example was summarized in 
Table 1. The trade name etc. of the main raw materials used by the above-mentioned example and the 
comparative example were packed into Table 2. 
[0041] 
[Table 1] 
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[0042] 
[Table 2] 
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x;R+i/a«(g/Bq) 




PES5003P 


^^^.---^ 




EOCN- 1 0 3 S 


2 1 0-2 3 0 


tf;^7xy—;u Affix 


Xtf 3- h 8 2 8 


18 4-194 




YD F-1 7 0 


16 0-180 




Xfc!3-H 5 2 


17 2-178 




xtr3-hYL9 8 0 
(?A^b->x>i) 


18 0-100 




E R L~4 2 2 1 


13 1-14 3 




E- 1 8 0 0-6. 5 


2 4 6 




MM- 1 0 0 0-80 

(B*5aYb¥) 


(1 . IB)" 




M- 1 0 0 0-80 


(1 . 4 3)** 




A <DV103. 200, 300, 500 

360. 600. mimi$m 


2500-30000 


4.4-!:;;?Ey'(0-tro» 


rr^tr ^7-sp-l7o 






MR-? s 





[0043] [Investigation of physical properties] about the above-mentioned Examples 1, 2, 5, and 8 and the 
above-mentioned comparative examples 2-6. The thermoset-epoxy-resin-thermoplastics complex which 
extracted the acrylic filler was produced to the sheet shaped under the above-mentioned conditions (these 
are called Example SI, S2, S5, S8, and the comparative examples S2-S8X and each physical properties were 
investigated. The result is shown in Table 3. 
[0044] 
[Table 3] 
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ylf'/ -#/♦ 71VSL "r t A7i/"JrAaat 
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^tfeM^ ft 
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2.6 




jvJ J^vsS. + C *7i/"-#A3E£ 


rto 


<01/Z 






E9CC 




^3 






PES 








PES 


185 


2.9 






PES 


168 


3.0 



iS'yT.tm^ : DMA (E* . 11Hz) C DMAIdtU&tJttfftt^US) 
V ^ ^ . DMA (E- , aOt. 3. 5 Hz) 



[0045]In the case of the epoxy resin represented by Examples 1. 2. 5, and 8, thermosetting resin from the 
above-mentioned table 3. Young's modulus shows the low value, without a glass transition point falling 
compared with the case of an acrylic resin, like the comparative example 6 in thermosetting resin, even if a 
glass transition point goes up, and heat resistance improves and it adds the thermoplastics for toughening. 
It had tough nature. 

[0046]As mentioned above, according to the Examples 1-8, since thermoplastics is contained, even if it is 
after hardening, it has sufficient tough nature, Since the organic filler was contained, the adhesion with a 
conductor layer improved, a detailed pattern can be formed now compared with the further conventional 

resist material, and high resolution became realizable. 

[0047]As long as an embodiment of the invention is not limited to the above-mentioned embodiment at all 
and belongs to the technical scope of this invention, it cannot be overemphasized that various gestalten can 
be taken. 



[Translation done.] 
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(5i)inta» msm^ p i 

G 0 3 F 7/038 5 0 3 G 0 3 F 7/038 5 0 3 

C0 8K 5/42 CG8K 5/42 

7/16 7/16 
C 0 8 L 83/00 C 0 8 L 63/00 Z 
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ai»]iK«t^MmJK»itKi«iti)ri4»i8« 
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(54) \sm<o4^^ :/'j>hS««ffl^5?xh« 



(57) [^*«;] 

[«¥8fc*a] N 2 - bra y K yg. 75gCdc 

xy-;WAMx;lf:jf~>«Siigi.Ogi&jDt. ■s>l^-ci« 

^Mt. X;K^£^-PESa-^$:#:^v:. §^fcC:<7)^t 



(2) 
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[#l1rill5^<0leH] 

(2) ■m?smimmm(^:^^^ym-^i:^ik^'^i>i:: 

( 3 ) fmtmmmt:. m^^mfmmssizMLx 3~ 
^Rx/msmssmmim(omsMi,zfiLx i o~3 o 

fesif ^ 1 xti 2!2«cor u y hsxmmui^x h 

xhm. 

yji. ^yr^j'i^'xv^i^tsW'i^uxxx-'i'asBtJS*^ 

UT-l--7^';PS5xxr/P*»^=5:^P*^'o§i(fix^v: 1 ST' 

iwmmai M^w»7-<7-<^SE@3&«3~io/xm 

[00 0 13 

ui^xhmzm-ti. 

[00023 

[$^3150^3 ifi^. r 'J y h^^L S I ^n^^i, 
^t. ■^{m&tti^^ibC;>tiX\<^^. iicofzib. mmmi}^ 



[00033 C:oJ:d'5:^>''Xh«i:LT{4. 
^7-3 9 569-^^t:|BI^$tX-rv^S±3t:. t' 
x^xy-zl'AMx^K^afi^ffiJIgi:. T^Uo^hU;t^r 
^'>''x>':/A^i:'0-^^:^Ai:. l'y-;l^S7xy-^W 

mf^t. ^^^y;>:^ziTy^=^ymhuy3i=.}i'X;u 

^^-^A ( P h3 S b Fg- ) , *K»lr*«it5£« 

[0004] io«^{4. immL<r>mmizm^i,z 

i-yxM^Lfcm. mnmmmiz2:^x±six)]^ii-^-^ 
j^^i^m^'tx:i:^^>^mmcom'\mxhhJU-( xm 

XiiruyxT-ymtrtk&^-t. ^(rrtmnm-thz.t 
izJ:':>X^±izl^t^^ti>. CLComtmizXtm. Jigft 

iSMiii 3 5-1 5 0x:t\^^itmm^X'no:iti}^ 

[0005] 

nTv^s«o*i3En^-cS) K> . y^iz^mistmi^m-t^ ^ t 
i)mtfix\^^ti. ttz. TSbmrnm^^-tht^miz. 

l^'Jxhi^coimbLX. -ha•'ir5j^i^^tS:*L■Cv^S^: 
t. »*J■i:^0-h^i•^:?g«tt5:^tLTV^S^:i:ta^i^ 

[0006] *%Bfl{4Jii5ii{Sit=ffi;^^§fL^t>«7)-CS) 
[0007] 

[isjig&«?^-r-i>-te^c7)^is. %mcomii<7)mmm/^ 
mmmui^x vmi, ( i ) ^^i-fbttsiit , c 2 ) 

liriSRigi^bttffiSit^iWLT 1-1 os»%i: . 
5oa»%i:. (4) ^7^7-^. mne»iii^bttm 

LT 1 0 ~ 3 0 SM% t Sr-^tf ^ h ^mLt -f-S . 
[00083 2is:|^BjT'fieffl-r«.^ft«-fbtt»Jlgi: LXli. 

x;K=5r i^^Bt*^]!!? * t < . t'X 7 x y -;l-Mx;K^ 
Bi-«^y ^'7 -y ^Mx,-K^>'fflji§t3-re^§tl^3fSS6X;i? 
=3fi^«ilti5j:Z/fl^!l^x*:^i^ffiJ3t*<#(c»iLv^. b' 
x^xy-yUSx^Kdfv'fflBit LT{4. fi?iJi.tfb'X7x 
y-;UAMx;tr^>'®fli. b'X7xy-;l-FSx^dfi> 
sail. ^3R'fl:b'X7xy-;UAaxd^=afi'«Ji§. b'X7 

^-y y ^Mxdcdf-i^ijiii: i,x\t. mmy x y-;uy 
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xd^df v'SMi. D P P y d<9 «y ^'Mxd^dr S^fflJig^r i:'5&* 

!j^=sfi^«li, Nyx • bh'ndfi^7x-;i^^^yMx^ 
^ari^ffifla. r-h^i/V i^'JjUi^r S.y'Jy x.-j\^:>< 1^ 

[00 091 

[■fki 1 



100 10] 



H — che 



[00 111 



H3C 



Y--CH2 



[00 12] 
t-fb4l 



[00 131 
[^t5] 



He 



[00 14] 
[•ft6l 



Hz 

Hz 



[0015] :*:«HJfc:t3V>T«. fmit^mt UT. 



V%-fil*-tliai5S:x;K^i^«|§ (^J/.{f3, 4-X;Kdf- 
^^v'^^'^.'^f•S^;Mf•;l — 3. 4 -xsK^f $^^✓^u/sdc■ 
^fy;!7;^5}?^^-^ ) fciOfl-^-CfcSCli:**, J: OAS 

[0016] ^HHJ-CflSffli-S^e^^^Ji: LT»±. 3t 

2. 4-i^j?na'<.y-fe'>'>''rV— '>Arb77;l':ta 
;i/>rn*X7x-b, 4-^'nn-2, 5-i^'^h=5f>' 

COi^rV-'^^Am, v^^xX/l/H — H— '>AT-h7 7;P 

>rnjlfU— j-J^xX/PH— Kx>>AA.df-9-7/P:tn 

7}^X7x-h. i^'^xX/UH-h'-t^A^^Hf^yPjj-n 
r;Hr^— i^'(2. 4->-'^7nn7xx;W) g-K 
A'^=^r1^7;^;l■o4^X 7 X — h ^ i: <7)3 — h*XT> A 
by r y — ;w;^;U:i^x'>A'^^Hf 7;^3j-^;^;;<.7 x 
— h, hU7xX/PX;W7^-'>A'vdfif7;l':ta*X7 
x-h. >''^f-;U7xx/wx;l';i^x»;7A^=Jf1f7;p3j-a 
;J?X 7 X - b s X x;l^-^ 7 f-yl^X/W^^x 1^ AA.dt-9- 
7;l^:tnr;Hr;^-h. 4, 4' -b'X [>? (/S-b H 
n^->Xh:3fi/) 7xX;UX;W:i^X:t] 7xX;UX/l'7 
H-b'x-'v^1?-7;U;tar>'f-^:^— 2-7'f- 

ig!*^J<Offi-^»i: t-Cti. f««-fke«litcitbT IS 
*%*?l|-C-(i:?S7ttt**^<'5r<s 1 OSl%&l6g;tT?3S 

{iJSftaftltWItlc:^ LT 1 ~ 1 0 MMXX'h h . 
[0017] 3|s:5|BJT-^^fflt- -l.t?ftnrM'tSffiB§i: LTJ4. 
;KUx-x;Px;u^y?S. ^r'jy^j'vxyiSs fSfn^U 
xxx^U89lg?I^r ^ts^mf t>tih, ^vy:^'J:i^ymt 

•fk. 7x /-/WbSaAc^'J 7'^' j/'xy*^^tf 

7b* , i <7)4i ■C5|e4i8*ix;Kdr i'-fk^ ix^t t coti'n tU^, 

5(5SSg*ix,-Kdf i^^b$aTV%^rv^3KU r:? xxyT'ii. » 

«^l:tt«JlfCS>'l.x^df>'«B§<^?a-fkK^ISt=xjj?df 

>'fflSti:^';7':J'i^'xi^tcO-»:6<J'f[:m-^ 

iiv^-<icW'fi:m-& ( 7r y • T^T • V 

— van der Waals):^^ri: ) L*4tT V>'5rV>3t 
^-r<^S. -:*r. 5t5ii*<x;K=ifMl:$ix/i^y7';5'i^' 
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[0018] C:^tA>«vii^ttffll!t<0i2-&»fc Sfc 

^mmf^izMVx 3-5 os*%-c*>-s. , 

[0019] :*:^BJT«ffl-r.&*«7 ^ LT{±. 

'J ^ ^/l'^ ^' D l/-- fc'tfOd^ 'J ^ rJ' >; /l^K 
xxx/K d^UX-f-l^y, S.t/^'Jxf-^>-rl'7^'P- 

^^tL^l«T•^>sc:i:*w*tv^. c:£Odt>. ^^co^ 

3tK?I^J&l/5»^aSttfflJliO^M») tcMLTl OS 
t<J4«-^ffillgife«:Sfc*fLT 1 0-3 Ofi»%Tfc 

•I., 

[0020] 3|s:^Bjoru >- hwjmm u i^x hm^rm 

[00211 immyr^) > vwmm\y-Jx vmzi. 
ti\i. ^immm^z^^wm^'kis^^^titiim. 



[0022] 

[mm: [mmi i N-^^;i^-2-en'j 

(NMP) 8. 7 5 gtc^jr'jx— f;ux;i'/Jx>' (PE 

s) 1. 5 s^mtmm^'tfz, mmt. i^x.^uy:/ 

U ri>-;W>'';>( r-yU (DMDG) 1. SsiMx. 

•k. MZo-^l^Y-Jl-y:iit^>y9m:r.:iii^i^mm 
3. 7 5gi:b'X7i>'-yPAMx;K=¥x«Slil. Og 

^ijat. mmi-i>tximLfz. mmt. x)Vii-^-^j^ 

i^x.v^iy) y :^—)VX)i'y^—:^) y 3^—jvx)Vy ^ 
h'-t'X-'^.df-9-7;P:tnT>f-^:;t>— h] SrO. 44 

g^Jra^. x,-K=>r>'-PEs«-&f^cSr^#3t. ^h\,z;i<n 

^^OjKU ^^71^^ ^;7U^-M. 26g itnt. = 

[0023] iOl/S^'X h«$r«^{=:xt:>'n-^'- 
•C^L. 9 O'CT-3 0 O^Sg»$-li^. FJr^ 
<^VX^' (BHPg**l 00. 90. 8 0. 70. 6 0. 

50. 40. 30. 20. 1 Ojxv[i<r>J^-^—yt. 

Ky^ym/X^-X^) A<5 0/5 0. 4 0/ 
40. 30/30. 20/20. 1 0/1 0 AtmcoyN":? 

-ykm^^hft^-7x^) ^fflv^T. ^m^m^x 

m\-tmMT (3000m J/c ) Tv^^-^S^ 
Sr=fTV\ 1 2 0-Ct:'3 o^r^x V^-^ L. t:^^ 

MDG5:^gj|¥t^<»f6tt«OSVW VTu\£)Vr)Vn 
-;K I P A) -mTtt^^. 9 O'C. 3 Q'fm/m^ 

yN-^-y^^^iSt^T-SIKL^cS:^. WPSIOO- 
5 0A<m. }^^-ymitl^5Q-^^^iJ.^(rMWj:f^^- 

yt^^mzj&^^ixtz, 

[0 0 24] ^riS. y^^'-yiHj&^SO/SOAtmfcfi. 
-Xi|g5 0Acmi:^i,±dC?g^L^:tc02rV^-5. Cli 

[0 0 2 5] JifB^i^'Xh^J^a&BLhtcxeya 
-^'-T-M^liL. 9 0*0. 3 0 0tJi-IBJSia»^. 
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8 k g / c mX'h 0 . ^a^mX'h S C u 1 0?&*tt{4A 
nX'hitPmtf^, =5:i3. tr-yPSfi^d^O. 8kg/ 
cmiJi±-C'*>n{?, imimm ( PCT : Pressure Coo 
ker Test. ^yT/U^-^^^M. ME^TX'mtLfzt^ 

[0026] immH2 ] i^jfifiai 1 iza^^xmrn^x. 

7 5gi:b'X7xy-;l'FMJi;K=3fi^l»ll§l. 
OgS-fflV^TtJJt^Hi. le^fi^l i:R«ltcb-C^i^'xhW 

0—5 0;umST'. >'N'^'->'i|i5 0—2 OMmOi^lI^r 

[0027] [Slifii^iJ 3 ] $imi 1 v%Tf?ft«-ft:14x 

3 . 7 5 g i: ffiiaSRMh'X 7x7 -yWAM^TK^ S^ffllH 
1. OgSrfflv^/ii^^HS. lliS^Jli:|Sl«tLT^N-:5'- 
ym^in->t:. Z<7>^oizLxmjit.tt:/-^i!^'->i-^ 

msmmx'mmLf.z^m. ransi oc-soi^m. vn- 

rJ'-^ISS 0 — 2 0jum<7)|gtlH^>'\-^-y*«ftm-J^« 

[0028] [iisfefiaj4 ] mnm i tcfev^r^i^-fkttx 

/it#j^»Jiit LT t'X7xy-/PFMX;ir4f>'S|g3 . 
7 5 g i: JjggR^cc-Kdr v-fflltT'fc S 3 , 4 -X^K^r z^i^ 
^u^^i^{V^^)V-3, 4 -XjK^i^v-j^o'^.dr-lf:^ 
7:?;U;tC=3f i^l'- M . 0 g SrfflV^Ttmtt. l^fi^J 1 i: 

s?L!t^m, rapsioo~4 0/im. n^—ymso 
fc. mnmi tmm^ztx\;-Jum^^:mMLfztz 

[0029] [|IMfi?!l5] DMDG5. 0 g(C. 5|?Si8S- 
x;K^ v-ft Lt^::^ 'J r rJ' i^'x >- ?r 3 . 0 g 5:^}!?$ ii: 
Tt:. -tfDi^tc. i^xf-U'>':/ijn— yw^eyx-f-ypx— r 
;UT-tx— MO. 0 g $rjD;c;^v:f^t. o l^V— ;uy 
^7-y^Sx,-Kdfi^^l!i5. 5gi&^»$-l^. t'X7x 

y-;u AMx^i^^af i^mm 5. 0 g . A:g£7)3t 
SS5I^M (HJfeMlfcRttO) 0. 5g, Ti^^VJl-y 
(.mmmi tmtiyCO) 2. 12 5g$rJPx,H 

SS*. ffiPSl 0 0—5 0 //m. >'N*:?-y*i5 0~3 0 



Mm<mm^j:^-^i!^-yi!fifmizj&^^titi, tti. mis& 
mi bmmizix\:-fimmi:mMLi:zt::^. b&isi^p 

[0030] [^fiwj 6 ] mmm 5 ttsv^x . mm^ 

mmt LX. *iiil$'^:^^U;HkL:t'-K'J7':J'S/xy 

3. os^m^^tiUMii. m&mstnm^zLxui^::^ 

10 0— 5 0/zm. VN-:J^->'<g5 0-3 0Mm(7>fS«l^r 

[003 1] im^mi:! mmm5i,z}i\^x. »-snm. 

mmtLX. m^^-^u^ y^ttti^i^uzr^ =Jx.y3 . 
OgS-fflv^fviia^Mi. IIJ6f!l5i:Isi<it::LTWi^'^M^ 

0— 5 0Acm. >'N'^'— >-i|i5 0— 3 OjLtmOfifcffl^^N'^' 

[0032] immmai frnmitmiyi^^j xax;hs 

3. 7 5gi:t'X7xy-;L'ASx:K=^vSBIitl. Og 
$-»Kxf-;H OgtDMDGl . 5 g(:^)J|$-<i:^:. 

i><7)) 0. 4 4g$-jD;txd^df5^-PESffi-^S:^# 

li:inltt,0) 1. 2 6s5r}!lDx.. H*n-;P-C1IMt 

^. :itit:mi^i,zx\fya-:^-x'm5L. mmmi 
tm^x'j-^^-ym^^^^ti, cioj: 5 izLxmfSi. 
Lti^-^:^-y^^mmmmx'm^Ltii^W:. ^nmo 

0~5 0//m. /^i^-— ^-liSO— 3 0;um<7)^^ffl;3ryN-:J' 
-yifiBkmzj&^^tlfc:. *7t. ll*fi«f!lli:|5I«tcLT 

[0033] iimff^\ 1 ] mmm 1 tctjv^x . xju^i-^- 

'!^Affio?tit^^cD«ffl»«:0. 04gi:L;tm 

[0034] iimm2'immmnzts\^x. NMPco 

«fflfi$r2. Og, PESOl$ffljt$rO. 0 5gi:L7t: 

m-ii. ^mmibmrnizLxi^i^xhttimskL. /n- 

5:^JRm«iT1^L^v:^», gBPSl 0 0-5 O^u 
m. ^N-;5'-V«g5 0-2 0/iinc08fcai^:^N-;5'->3!/*^if 

[0 03 5] Uj&>L. r^y;l<7^7-SrScV^)^cx;i?dp 
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( ztit:imms 2 tm-i ) . »«w»i4ai^ ( dm 

A) ^'^^fztz^. -ty^mimt^mi bimmtT 

[0036] iimm3^^imi>.zi5\^x. NMPcD 

^sM»$:18. Og. PESO«ffl»$:2. 8 5gi:L 

[0037] [JtlJfi?ll4 ] mm 1 tCt5V%T. r7 'J IV 
y -f ^-<7)i$ffl42r 0 . 3 1 g t Ltzmm. HJtfiRI 1 
i:|Sl«K:tTt'i'';^hW5rilia3t. ^'^^-yf&^^^-y 

m^i'^ii'~yi!}^0:mzm^^tifc, -if. m^&mit^ 

[0038] [Jt«0!l5] IIJfe0»lt=t>V%T. T^'U/U 
7 ^-coffiffliSr 2 . 5 g i: Lf^mHi. mmm 1 i: 



fz, :i<r>xo^z\,xm^i.tzf^i^~i^i'^w,m!mxm. 

«Lfc^«s ISHPgl OO/zm. M'rJ'-yfSSO/znKT) 

mmi-Q\>zviu^xmmmtm-'^tz. 

C0039] [JtlSfCT6] NMP8. 75g(CPES 

1. 5g$-^)»$-ti-, DMDGl. 5smwLt:^k. o 

3. 7 5gfcM;x (r^'Uadfi^xf-;!^) -fy^-r^ 
U-b3. Og^^W^-li:. r^'J;W-PES«-^Sr 

^l^Tjffim-^lcO'y^xyyO. 5g. 2, 

y- {mmi tWit^iyCO) 1. 2 6gi&Jn;c. =*n 

yi:^jmmxmmi.fzmM. rapsi oo;tzTn. y>? 
^-ym5 OMT[i(D^-<^-ymm.i}mmzmwL^tifzt,z 

m'^ij^-ot:. i-^j:hii>. mUm 1^8 izitKXmi&Sl 

[0040] ULt(r>±^mmis xx/ii:xm<r>mmt:$i 

[004 1] 
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S 0 
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